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(57) ABSTRACT

A gas turbine engine rotor blade containment assembly (38)
comprising a generally cylindrical, or frustoconical, casing
(40). The casing (40) having at least one member (54 ) and the
member (54) has a first portion (33) extending radially from
the casing (40) and a second portion (55) extending axially
from the first portion (53) of the member (54). At least one
cassette (80) being provided and one or more liner panels (74)
being arranged 1n each cassette (80). A first end (84) of each
cassette (80) being locatable on the second portion (55) of the
member (54) and the first end (84) of each cassette (80) being
shaped to correspond to the shape of the first and second
portions (53,55) of the at least one member (54) to protect the
first and second portions (53,55) of the at least one member
(54). The second end (86) of each cassette (80) having at least
one axially extending member (96) removably securable to
the casing (40).
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ROTOR BLADE CONTAINMENT ASSEMBLY
FOR A GAS TURBINE ENGINE

The present invention relates to a rotor blade containment
assembly for a gas turbine engine, particularly to a fan blade
containment assembly or a turbine blade containment assem-
bly for a gas turbine engine.

Turbofan gas turbine engines for powering aircrait conven-
tionally comprise a core engine, which drives a fan. The fan
comprises a number of circumierentially spaced radially out-
wardly extending fan blades mounted on a fan rotor enclosed
by a generally cylindrical, or frustoconical, fan casing. The
core engine comprises one or more turbines, each one of
which comprises a number of circumierentially spaced radi-
ally outwardly extending turbine blades enclosed by a cylin-
drical, or frustoconical, casing.

There 15 a remote possibility with such engines that part, or
all, of a fan blade, or a turbine blade, could become detached
from the remainder of the fan or turbine. In the case of a fan
blade becoming detached this may occur as the result of, for
example, the turbofan gas turbine engine ingesting a bird or
other foreign object.

The use of contamnment rings for turbofan gas turbine
engine casings 1s well known. It 1s known to provide generally
cylindrical, or frustoconical, relatively thick metallic contain-
ment rings. It 1s also known to provide generally cylindrical,
or frustoconical, locally thickened, 1sogrid, metallic contain-
mentrings. Furthermore, 1t 1s known to provide strong fibrous
material wound around relatively thin metallic casings or
around the above-mentioned containment casings. In the
event that a blade becomes detached it passes through the
casing and 1s contained by the fibrous material.

The fan casing 1s provided with a hook axially upstream of
the tips of the fan blades to prevent upstream movement of a
detached fan blade.

A Tan blade track liner 1s provided within the fan casing
around and adjacent the tips of the fan blades.

Conventionally the fan blade track liner i1s secured within
the fan casing by adhesive bonding.

Our UK patent application 0324549.5 filed 22 October
describes an arrangement where one or more fan blade track
liner panels are arranged 1n a cassette and the cassette has an
axially extending member locatable on the hook. The cassette
comprises for example a composite matenal. The cassette
merely holds the fan blade track liner panels on and adjacent
the fan casing. In the event that a fan blade becomes detached
it passes through the cassette and 1s contained by the casing.

Accordingly the present invention seeks to provide a novel
gas turbine engine rotor blade containment assembly.

Accordingly the present invention provides a gas turbine
engine rotor blade containment assembly comprising a gen-
erally cylindrical, or frustoconical, casing, the casing having
at least one member, the at least one member having a first
portion extending radially from the casing and a second por-
tion extending axially from the first portion of the at least one
member, at least one cassette, one or more liner panels being
arranged 1n the at least one cassette, a first end of the at least
one cassette being locatable on the second portion of the at
least one member, the first end of the at least one cassette
being shaped to correspond to the shape of the first and second
portions of the at least one member to protect the first and
second portions of the at least one member, the second end of
the at least one cassette having at least one axially extending,
member removably securable to the casing.

Preferably there 1s a plurality of cassettes.

Preferably one or more liner panels being arranged 1n each
cassette, a first end of each cassette being locatable on the
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second portion of the member, the first end of each cassette
being shaped to correspond to the shape of the first and second
portions of the at least one member to protect the first and
second portions of the at least one member, the second end of
cach cassette having at least one axially extending member
removably securable to the casing.

Preferably the cassettes are arranged circumierentially
around and within the casing.

Preferably the cassettes have axially extending edges, the
axially extending edges of adjacent cassettes overlap.

The axially extending edge of one of the adjacent cassettes
may have a tongue and the axially extending edge of the other
of the adjacent cassettes may have a groove.

Preferably the first end of the at lest one cassette 1s U-shape
or C-shape 1n cross-section.

Preferably the at least one member 1s annular.

Preferably the casing comprises a metal, more preferably
the casing comprises titanium, aluminium, an aluminium
alloy, a titanium alloy, magnesium or magnesium alloy.

Preferably the atleast one cassette comprises a metal, more
preferably the at least one cassette comprises steel, titantum
or a titantum alloy.

Preferably the at least one axially extending member of the
at least one cassette being removably securable to the casing
by at least one retention member, the at least one retention
member being removably securable to the casing.

Preferably the casing 1s a fan casing and the rotor blades are
fan blades. The casing may be a compressor casing and the
rotor blade may be compressor blades. The casing may be a
turbine casing and the rotor blades may be turbine blades.

The present invention will be more fully described by way
of example with reference to the accompanying drawings 1n
which:

FIG. 1 1s a partially cut away view of a gas turbine engine
having a fan blade containment assembly according to the
present 1nvention.

FIG. 2 1s an enlarged cross-sectional view of the fan blade
containment assembly shown 1n FIG. 1.

FIG. 3 shows a further enlarged cross-sectional view of
part of the fan blade containment assembly shown 1n FIG. 2.

FIG. 4 1s a cross-section along line A-A through the fan
blade containment assembly shown 1n FIG. 2.

FIG. § 1s an alternative cross-section along line A-A
through the fan blade containment assembly shown 1n FIG. 2.

FIG. 6 1s a further enlarged perspective view of an alterna-
tive part of the fan blade containment assembly shown n FIG.
2.

FI1G. 7 1s an alternative enlarged cross-sectional view ol the
fan blade containment assembly shown 1n FIG. 1.

FIG. 8 1s another alternative enlarged cross-sectional view
of the fan blade containment assembly shown 1n FIG. 1.

FIG. 9 1s another alternative enlarged cross-sectional view
of the fan blade containment assembly shown 1n FIG. 1.

A turbofan gas turbine engine 10, as shown in FIG. 1,
comprises 1n axial flow series and intake 12, a fan section 14,
a compressor section 16, a combustor section 18, a turbine
section 20 and an exhaust 22. The turbine section 22 com-
prises one or more turbines (not shown) arranged to drive one
or more compressors (not shown) 1n the compressor section
16 via shafts (not shown). The turbine section 20 also com-
prises one or more turbines (not shown) arranged to drive the
fan section 14 via a shait. The fan section 14 comprises a fan
duct 24 defined partially by a fan casing 26. The fan duct 24
has an outlet 28 at 1ts axially downstream end. The fan casing
26 1s secured to a core engine casing 36 by a plurality of
circumierentially spaced radially extending fan outlet guide
vanes 30. The fan casing 26 surrounds a fan rotor 32, which
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carries a plurality of circumierentially spaced radially out-
wardly extending fan blades 34. The fan rotor 32 and fan
blades 34 rotate about an axis X of the gas turbine engine 10,
substantially 1n a plane Y perpendicular to the axis X. The fan
casing 26 also comprises a fan blade containment assembly
38, which i1s arranged substantially in the plane Y of the fan
blades 34. The fan blades 34 have aleading edge 33, a trailing,
edge 35 and a tip 37.

The fan casing 26 and fan blade containment assembly 38
1s shown more clearly in FIGS. 2, 3, 4 and 5. The fan blade
containment assembly 38 comprises a metal, cylindrical, or
frustoconical, casing 40. The metal casing 40 comprises an
upstream flange 42 by which the fan blade containment
assembly 38 1s connected to a tlange 48 on an intake assembly
46 of the fan casing 26. The metal casing 40 also comprises a
downstream flange 44 by which the fan blade containment
assembly 38 1s connected to a flange 52 on a rear portion 50 of
the fan casing 26. The metal casing 40 comprises an annular
member, or hook, 54 positioned axially upstream of the lead-
ing edge 33 of the tip 37 of the fan blade 34. The annular
member 54 1s L-shaped 1n cross-section in planes containing,
the axis X of the gas turbine engine 10 and also of the metal
casing 40, and the annular member 54 comprises a first por-
tion 33 which extends 1n a radially inwardly direction from
the metal casing 40 and a second portion 55 which extends in
an axially downstream direction from the radially inner end
53 A of the first portion 33 of the annular member 54 towards
the tip 37 of the fan blade 34. The annular member 54 1s
substantially 1n a plane W, perpendicular to the axis X of the
gas turbine engine 10, upstream of the most upstream point of
the leading edge 33 of the fan blade 34.

A liner 60 1s provided radially within the metal casing 40
and there are two types of liner 60, an acoustic liner 62 to
reduce noise and a fan blade track liner 64 to form an abrad-
able seal.

The acoustic liner 62 generally comprises a plurality of
acoustic panels 66, which are arranged circumierentially and
axially along the mnner surface 40A of the metal casing 40.
Each acoustic panel 66 comprises a perforated skin 68 and a
structure 70 to form an acoustic treatment structure. The

perforated skin 68 has a plurality of perforations 72. The
perforated skin 68 defines the flow path through the fan duct

24.

The perforated skin 68 of each acoustic panel 66 comprises
aluminium, titanium or composite material, for example fibre
reinforced plastic e.g. glass fibre reinforced epoxy resin. The
structure 70 comprises a honeycomb structure, for example
an aluminium honeycomb, a titanium honeycomb, a compos-
ite material honeycomb, a resin impregnated paper honey-
comb or other suitable honeycomb. The composite material
honeycomb may comprise fibre reinforced plastic e.g. glass
fibre reinforced epoxy resin.

The fan blade track liner 64 generally comprises a plurality
of fan blade track panels 74 which are arranged circumieren-
tially and axially along the mner surface 40A of the metal
casing 40. Each fan blade track panel 74 comprises a skin 76
and a structure 78 to form an abradable structure. The skin 76
defines the tlow path through the fan duct 24.

The skin 76 of each fan blade track panel 64 comprises for
example a Nomex (RTM) aramid fibre paper honeycomb
structure filled with abradable filler. The abradable filler com-
prises for example hollow microspheres in an epoxy paste.
However, other suitable honeycombs and abradable fillers
may be used. The structure 78 comprises a honeycomb struc-
ture, for example an aluminium honeycomb, a titanium hon-
eycomb, a composite material honeycomb, a resin impreg-
nated paper honeycomb or other suitable honeycomb. The

10

15

20

25

30

35

40

45

50

55

60

65

4

composite material honeycomb may comprise fibre rein-
forced plastic e.g. glass fibre reinforced epoxy resin.

The acoustic panels 66 are secured to the metal casing 40
by suitable means known in the art for example adhesive
bonding, fasteners etc.

The fan blade track panels 74 are secured to a plurality of
cassettes 80 by adhesive bonding, for example each cassette
80 has one or more fan blade track panels 74. Each cassette 80
comprises an open ended and open sided box structure 82 and
in particular the box structure comprises a base portion 88, an
upstream end 84 and a downstream end 86. The base portion
88 has edges 90 and 92 extending axially between the
upstream end 84 and the downstream end 86 of the cassette
80. The cassettes 80 are arranged circumierentially within the
metal casing 40 around the fan blades 34 substantially in the
planeY. The base portion 88 1s shaped to conform to the shape
of 1nner surface 40A of the metal casing 40.

Each cassette 80 1s formed from metal, for example steel,
and 1s preferably formed from steel with high strength char-
acteristics. But other suitable metals, for example titanium or
a titanium alloy may be used. Alternatively each cassette 80
may comprise a ceramic material.

The upstream end 84 of each cassette 80 15 arranged to
extend radially inwardly from the base portion 88 and then 1n
an axially downstream direction such that it 1s L-shaped,
hook-shaped, in cross-section 1n planes containing the axis X
of the gas turbine engine 10 and also of the metal casing 40,
to form a continuous channel 94 with the base portion 88. The
channel 94 1s open at 1ts downstream end and faces towards
the downstream end 86 of the cassette 80. In addition each
cassette 80 1s arranged such that the L-shaped, or hook-
shaped, upstream end 84 1s dimensioned and shaped to match
the first portion 53 and second portion 55 of the annular
L-shaped member 54. The radially inner end of the upstream
end 84 of each cassette 80 1s radially outward of the axially
extending second portion 55 of the annular member 34 and
thus secures the upstream end 84 of each cassette 80 to the
metal casing 40. The upstream end 84 of each cassette 80 1s
locatable on the second portion 35 of the annular L-shaped
member 54. During a fan blade off event, the upstream end 84
of each cassette 80 protects the annular L-shaped member 54
when the tip of a detached fan blade 34 moves 1n an upstream
direction axially along the metal casing 40, and protects the
annular L-shaped member 54 from being cut off the metal
casing 40 by the detached fan blade 34.

The adjacent edges 90 and 92 of the cassettes 80 are
arranged to overlap, either as a lap, as shown 1n FIG. 4, or as
a tongue and groove, as shown 1n FIG. 5. The overlapping of
the adjacent edges 90 and 92 of the base portions 88 of the
cassettes 80 1s arranged such that during a fan blade off event,
the tip 37 of a rotating fan blade 34 rides along the overlap
instead of engaging the ends 90 and 92.

A compliant layer, for example polysulphide, may be pro-
vided between the cassettes 80 and the metal casing 40 to
reduce fretting between the cassettes 80 and the metal casing
40.

The metal casing 40 has a second annular member, or hook,
100, as shown more clearly 1n FIG. 3. The second annular
member 100 1s L-shaped 1n cross-section in planes containing
the axis X of the gas turbine engine 10 and also of the metal
casing 40 and comprises a first portion 101 which extends 1n
a radially inwardly direction from the metal casing 40 and a
second portion 103 which extends 1n an axially downstream
direction from the radially inner end 101 A of the first portion
101 of the second annular member 100. A number of part
annular retention members 104, for example two half annular
members, are provided to retain the downstream ends 86 of
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the cassettes 80 on the metal casing 40. Preferably each
retention member 104 1s formed from metal, for example
steel, and 1s preferably formed from steel with high strength
characteristics. But other suitable metals, for example tita-
nium or a titanium alloy may be used. The upstream end 106
of each retention member 104 has a hook 108 which 1is
arranged to locate radially outwardly of the second portion
103 of the second annular member 100 on the metal casing
40. The hook 108 1s preferably U-shaped, or C-shaped, 1n
cross-section 1n planes containing the axis X of the gas tur-
bine engine 10 and also of the metal casing 40. The axially
extending edges of the adjacent retention members 104 are
also arranged to overlap, as a lap, similarly to FIG. 4 and the
edges of the adjacent retention members 104 are secured
together, by fasteners, e.g. bolts, or screws, and nuts or rivets.

The downstream end 86 of each cassette 80 has an axially
extending member 96 to secure the cassettes 80 to the metal
casing 40. The axially extending member 96 at the down-
stream end 86 of each cassette 80 1s secured to one of the
retention members 104 by fastening means 110, for example
one or more radially extending screws 112 and anchor nuts
114, extending through countersunk apertures 116 1n the axi-
ally extending member 96 of the cassettes 80 and apertures
118 1n the retention members 104. In addition the radially
outer surface of the axially extending member 96 of each
cassette 80 abuts the second portion 103 of the second annular
member 100.

The fan blade track panels 74 are installed by firstly adhe-
stvely bonding the fan blade track panels 74 to the cassettes
80. The retention members 104 are installed by moving them
in an axially upstream direction so that the upstream ends 106
of the retention members 104 locate on the radially outer
surface of the second portion 103 of the second annular mem-
ber 100. The edges of the retention members 104 are arranged
to overlap and then the edges are secured together, for
example by fasteners, e.g. bolts, or screws, and nuts or rivets.
The cassettes 80 are installed by moving them in an axially
upstream direction so that the upstream ends 84 of the cas-
settes 80 locate on the radially outer surface of the second
portion 55 of the annular member 54. The cassettes 80 are
then moved radially outwardly to abut the radially inner sur-
face 40 A of the metal casing 40 and so that the axially extend-
ing members 96 abut the second portions 103 of the annular
members 100 and the retention members 104. Then the
screws, or bolts, 112 are inserted through the apertures 116
and 118 1in the axially extending members 96 and the retention
members 104 and threaded into the anchor nuts 114. The
apertures 118 are preferably slots, e.g. axially elongate in an
axial direction, to protect the fasteners from shearing in the
event of fan blade 34 becoming detached.

The fan track liner panels 74 are removed by unfastening,
the screws, or bolts, 112 from the anchor nuts 114 and remov-
ing the screws 112. The cassettes 80 are removed by moving
them 1n an axially downstream direction so that the upstream
ends 84 no longer locate on the radially outer surface of the
second portion 55 of the annular member 54. If one or more of
the fan blade track panels 74 are damaged a new cassette 80
with fan blade track panels 74 adhesively bonded to the cas-
sette 80 1s 1nstalled.

The downstream end of the skin 76 may comprise high-
density filler for 1ce impact protection.

The advantage of the present invention 1s that the cassette
comprises a metal and the cassette helps contain a fan blade 1n
the event of a fan blade becoming detached. In particular the
upstream ends of the cassettes are shaped to match the annular
member on the metal casing and the upstream ends of the
cassettes form an annulus and thus protect the annular mem-
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ber of the metal casing in the event of a fan blade becoming
detached. The use of the cassette enables the annular member
on the metal casing to be made thinner and also enables the
metal casing to be made thinner. In addition the metal casing
may be made from lower strength material, for example alu-
minium. The retention members protect the metal casing
during fan blade root impact. The upstream ends of the reten-
tion members may protect the second annular member on the
metal casing. The reduction 1n thickness of the metal casing
and/or the lower strength metal enables the weight of the
metal casing to be reduced. Alternatively, the cassettes may
be used 1 conjunction with a metal casing to provide
improved fan blade containment capability. Thus the cas-
settes comprise relatively high strength materials, eg high
strength metals, and are used to protect relatively low strength
matenals, eg low strength metals, casings and annular mem-
bers to reduce weight. Alternatively the cassettes of relatively
high strength materials, rg high strength metals are used to
protect relatively high strength material, eg high strength
metals, casings and annular members to improve fan blade
containment capability.

FIG. 6 shows an alternative arrangement for the upstream
end 106 of a retention member 104. In this arrangement the
upstream end 106 comprises at least one axially extending
tang 107 and a number of bent tangs 109. The bent tangs 109
are firstly bent radially outwardly and then bent radially
inwardly. These tangs 107 and 109 hold the retention mem-
bers 104 on the second annular member 100. In this arrange-
ment the upstream end 106 of the retention member 104 may
not provide as good a protection for the second annular mem-
ber 100.

FIG. 7 shows an alternative fan blade containment assem-
bly 38B, which 1s similar to that shown 1n FIGS. 2 to 5 and like
parts are denoted by like numerals. This embodiment differs
in that at least one 1ce impact panel 120 1s secured in each
cassette 80, axially downstream of the fan blade track liner
panels 74. Each 1ce impact panel 120 1s secured to the base
portion 88 of the respective cassette 80 by fastening means
120, for example one or more radially extending screws 122
extending through countersunk apertures 124 1n the base
portion 88 of the cassettes 80 and threaded apertures 126 1n
the 1ce impact panel. Alternatively each ice impact panel 120
may be secured to the base portion 88 of the respective cas-
sette 80 by adhesive bonding or each ice impact panel 120
may be secured to the base portion of the respective cassette
80 by a combination of screws and adhesive bonding. The ice
impact panels 120 comprise a graphite reinforced plastic box,
which may be filled with high-density filler, for example an
epoxy paste filler.

FIG. 8 shows an alternative fan blade containment assem-
bly 38C, which 1s similar to that shown 1n FIGS. 2 to 5 and like
parts are denoted by like numerals. This embodiment differs
in that at least one 1ce impact panel 130 1s secured in each
cassette 80, axially downstream of the fan blade track liner
panels 74. Each 1ce impact panel 130 1s secured to the base
portion 88 of the respective cassette 80 by adhesive bonding.
The 1ce impact panels 130 comprise an abradable liner filled
with high-density filler, for example an epoxy paste filler. In
this embodiment the base portion 88 of each cassette 80 has a
stepped portion 132 axially upstream of the downstream end
86 of the cassette 80 and the 1ce impact panel 130 1s secured
to the stepped portion 132 of the base portion 88 of the
cassette 80. The stepped portion 132 1s arranged radially
inwardly of the base portion 88 and radially outwardly of the
axially extending member 96.

FIG. 9 shows an alternative fan blade containment assem-

bly 38D, which 1s similar to that shown 1n FIGS. 2 to 5 and
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like parts are denoted by like numerals. This embodiment
differs 1n that a single cylindrical annular retention member
140 15 provided rather than a number of part annular mem-
bers. The axially downstream end of the annular retention
member 140 has a radially extending flange 142, which 1s
securable between the downstream flange 44 at the down-
stream end of the metal casing 40 and the flange 52 at the
upstream end of the rear portion 50 of the fan casing 26 by
fastening means 146. The fastening means 146 comprises a
number of bolts 148 which extend through aligned apertures
152, 154 and 156 1n the downstream flange 44, the flange 52
and the flange 142 and corresponding nuts 150. The annular
retention member 140 locates on mner cylindrical surfaces
158 and 160 on the inner surtace 40A of the metal casing 40.
The axially extending members 96 at the downstream ends of
the cassettes 80 are secured to the upstream end of the annular
retention member 140 1n the same manner as previously, e.g.
using screws and anchor nuts. The second annular member
100 only comprises a first portion 101 which extends 1n a
radially inwardly direction from the metal casing 40.

Preferably the casing comprises a metal, more preferably
the casing comprises titanium, aluminium, an aluminium
alloy, a titanium alloy, magnesium or magnesium alloy. Alter-
natively the casing comprises a composite material compris-
ing reinforcing fibres 1n a matrix material. The composite
material may for example comprise an organic matrix com-
posite or a metal matrix composite. For example carbon
fibres, or glass fibres, in a resin matrix, eg epoxy or silicon
carbide fibres, or silicon nitride fibres, 1n an aluminium
matrix.

It may be possible to provide a strong fibrous material
wound around the metal casing.

Although the present mnvention has been described with
reference to a fan casing and fan blades the invention may be
applicable to a compressor casing and the compressor blades
or to a turbine casing and turbine blades.

We claim:

1. A gas turbine engine rotor blade containment assembly

comprising;

a generally cylindrical, or frustoconical, casing, the casing
having an axis and at least one integral member, the at
least one 1integral member having a first portion extend-
ing radially from the casing and a second portion extend-

ing axially from the first portion of the at least one
integral member; and

at least one cassette comprising an upstream end, a base
portion and a downstream end, the upstream end of the at
least one cassette being arranged to extend radially
inwardly from the base portion and 1n an axially down-
stream direction, the base portion of the at least one
cassette being arranged to abut the iner surface of the
casing,

one or more liner panels being arranged 1n the at least one
cassette,

the upstream end of the at least one cassette being locatable
on the second portion of the at least one integral member,

the upstream end of the at least one cassette being shaped to
correspond to the shape of the first and second portions
of the at least one integral member to protect the firstand
second portions of the at least one integral member, and

the downstream end of the at least one cassette having at
least one axially extending member removably secur-
able to the casing.

2. A gas turbine engine rotor blade containment assembly
as claimed 1in claim 1, wherein there 1s a plurality of cassettes.
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3. A gas turbine engine rotor blade containment assembly
as claimed in claim 2, wherein the cassettes are arranged
circumierentially around and within the casing.

4. A gas turbine engine rotor blade containment assembly
as claimed 1n claim 2, wherein the cassettes have axially
extending edges, and the axially extending edges of adjacent
cassettes overlap.

5. A gas turbine engine rotor blade containment assembly
as claimed 1n claim 4, wherein an axially extending edge of
one of the adjacent cassettes has a tongue and an axially
extending edge of another of the adjacent cassettes has a
groove.

6. A gas turbine engine rotor blade containment assembly
as claimed 1n claim 1, wherein the upstream end of the at least
one cassette 1s U-shape, or C-shape, 1n cross-section 1n planes
containing the axis of the casing.

7. A gas turbine engine rotor blade containment assembly
as claimed 1n claim 1, wherein the at least one integral mem-
ber 1s annular.

8. A gas turbine engine rotor blade containment assembly
as claimed 1n claim 1, wherein the casing comprises a metal.

9. A gas turbine engine rotor blade containment assembly
as claimed in claim 8, wherein the casing comprises one of
titanium, aluminium, an aluminium alloy, a titanium alloy,
magnesium and magnesium alloy.

10. A gas turbine engine rotor blade containment assembly
as claimed 1n claim 1, wherein the at least one cassette com-
prises a metal.

11. A gas turbine engine rotor blade containment assembly
as claimed 1n claim 10, wherein the at least one cassette
comprises one of steel, titanium and a titanium alloy.

12. A gas turbine engine rotor blade containment assembly
as claimed 1n claim 1, wherein the at least one axially extend-
ing member of the at least one cassette being removably
securable to the casing by at least one retention member, the
at least one retention member being removably securable to
the casing.

13. A gas turbine engine rotor blade containment assembly
as claimed 1n claim 1, wherein the casing 1s a fan casing and
rotor blades of the containment assembly are fan blades.

14. A gas turbine engine rotor blade containment assembly
comprising;

a generally cylindrical, or frustoconical, casing, the casing
having an axis and at least one member, the at least one
member having a first portion extending radially from
the casing and a second portion extending axially from
the first portion of the at least one member; and

a plurality of cassettes, each having a first end and a second
end, one or more liner panels being arranged in the
cassettes, the first end of the cassettes being locatable on
the second portion of the at least one member, the first
end of the cassettes being shaped to correspond to the
shape of the first and second portions of the at least one
member to protect the first and second portions of the at
least one member, the second end of the cassettes having
at least one axially extending member removably secur-
able to the casing, wherein

the cassettes have axially extending edges, and
the axially extending edges of adjacent cassettes overlap.

15. A gas turbine engine rotor blade containment assembly

comprising:

a generally cylindrical, or frustoconical, casing, the casing,
having an axis and at least one member, the at least one
member having a first portion extending radially from
the casing and a second portion extending axially from
the first portion of the at least one member; and
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a plurality of cassettes, each having a first end and a second the cassettes have axially extending edges,
end, one or more liner panels being arranged in the
cassettes, the first end of the cassettes being locatable on
the second portion of the at least one member, the first
end of the cassettes being shaped to correspond to the 5
shape of the first and second portions of the at least one
member to protect the first and second portions of the at
least one member, the second end of the cassettes having
at least one axially extending member removably secur-
able to the casing, wherein I I

the axially extending edges of adjacent cassettes overlap,
and

an axially extending edge of one of the adjacent cassettes
has a tongue and an axially extending edge of another of
the adjacent cassettes has a groove.
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